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Glycosylated -azido amino acids: versatile intermediates in the synthesis of neoglycoconjugates
Róisín O'Flaherty and Trinidad Velasco-Torrijosa, † Table of contents 1-Experimental procedures (synthesis of compounds 3a-3c, 7, 9-13, 2 and 1). 
2-
General Methods
All chemicals purchased were reagent grade and used without further purification unless stated otherwise. Dichloromethane was freshly distilled over CaH2 prior to use.
Anhydrous dimethylformamide (DMF) was purchased from Sigma Aldrich. Molecular sieves (MS) used for glycosylation and coupling reactions were 8-12 mesh and were flamed dried prior to use. Reactions were monitored with thin layer chromatography (TLC) on Merck Silica Gel F254 plates, using mixtures of hexane/ethyl acetate unless otherwise stated. Detection was effected either by visualisation in UV light and/or charring in a mixture of 5% sulphuric acid-EtOH or phosphomomolybdic acid-EtOH.
NMR spectra were obtained on a Bruker Avance 300 spectrometer. Proton and carbon signals were assigned with the aid of 2D-NMR experiments (COSY, HCCOSW) and DEPT experiments for novel compounds. Chemicals shifts for 1 H-NMR are reported in ppm relative to residual solvent proton. Flash chromatography was performed with Merck Silica Gel 60, using adjusted mixtures of hexane/ethyl acetate unless otherwise stated.
Optical rotations were obtained using an AA-100 polarimeter.
[α] 25 values are given in 10 -1 cm 2 g -1 . The melting points were obtained using a Stuart Scienific SMP1 melting point apparatus and are uncorrected. High resolution mass spectra (HRMS) were performed on an Agilent -LC 1200 Series coupled to a 6210 Agilent Time-Of-Flight (TOF) mass spectrometer equipped with an electrospray source both positive and negative (ESI+/-). Infrared spectra were obtained as a film on NaCl plates in the region 4000-400 cm -1 on a Nicolet Impact 400D spectrophotometer. Compounds 4, 1 5a 2 , 5c 3 and 8 4 were prepared according to their literature procedures and experimental details are in agreement with the reported values.
-Azido-L-serine benzyl ester 3a
Aqueous HCl solution (1 M, 0.5 mL) was added to N-Boc-L-serine-benzyl ester 5a 2 (130 mg, 0.44 mmol) in CH2Cl2 (0.5 mL) at rt. The biphasic mixture was vigorously stirred for 18 h and concentrated in vacuo. The crude was suspended in t-BuOH (5 mL) and K2CO3 (161 mg, 1.16 mmol) and CuSO 4 .5H 2 O (1 mg) were added. Imidazole-1-sulfonyl azide hydrochloride 6 5 (109 mg, 0.518 mmol) was then added to the mixture and it was stirred at 28 °C for 6 h. The mixture was concentrated, diluted with H 2 O (15 mL), acidified with conc. HCl and extracted with EtOAc (10 mL × 3). The combined organic layers were dried (MgSO 4 ), filtered and concentrated. Flash column chromatography (hexane/EtOAc 2:1) afforded the title compound 3a as a white solid (59 mg, 0.27 mml, 61% over two steps); Rf = 0.44 (hexane/EtOAc 2:1); 1 
-Azido-L-serine methyl ester 3b
Aqueous HCl solution (1 M, 2.5 mL) was added to N-Boc-L-serine-methyl ester 5b (860 mg, 3.92 mmol) in CH2Cl2 (2.5 mL) at rt. The biphasic mixture was vigorously stirred for 18 h and concentrated in vacuo. The crude was dissolved in H2O (65 mL) and CuSO4.5H2O (10 mg,) was added, followed by NEt3 (1.64 mL, 11.8 mmol). A freshly prepared TfN3 solution 7, 8 in CH2Cl2 (65 mL) was added slowly under N2 by an addition funnel. MeOH (210 mL) was added to the reaction mixture very slowly at rt and it was stirred for 18 h. Solid sodium carbonate (980 mg, To a solution of N-Boc-L-serine tetradecyl amide 5c 3 (1.09 g, 2.71 mmol) in CH2Cl2 (20 mL) and at 0°C TFA (3 mL, 40.7 mmol,) was added. The reaction mixture was stirred for 4 h at rt. It was concentrated in vacuo. Petroleum ether and diethyl ether were added to the residue and the precipitate was filtered and used without further purification. The crude L-serine tetradecyl amide trifluroracetate salt (840 mg, 2.03 mmol) was suspended in water (35 mL) and CuSO4.5H2O (5 mg) followed by, NEt3 (848 µL, 6.09 mmol) were added. A freshly prepared TfN3 solution 7, 8 in CH2Cl2 (35 mL) was added slowly under N2 by an addition funnel. MeOH (117 mL) was added to the reaction mixture very slowly and it was stirred for 2. 
N--sulfonylazido-L-serine tetradecyl amide 7
This side-product was formed when crude L-serine tetradecyl amide trifluroracetate salt was reacted with imidazole-1-sulfonyl azide hydrochloride 6. 
Thiophenyl-2,3,4-tris-O-benzyl-6-O-propargyl-β-D-galactopyranoside 9
NaH (60% suspension in mineral oil) ( C-1), 126.4 
-Azido-O-(2,3,4,6-tetra-O-benzyl--D-galactopyranosyl)-L-serine methyl ester 11
NIS (256 mg, 1.58 mmol) was added to a solution of thiophenyl-2,3,4,6-tetra-O-benzyl--β-D-galactopyranoside 4 (500 mg, 0.79 mmol), and azido-L-serine methyl ester 3b (229 mg, 1.58 mmol) in anhydrous CH2Cl2 (10 mL) in the dark under N2. TfOH (2 µL) was added and the reaction mixture was stirred for 18 h. It was diluted with CH2Cl2 (10 mL) and washed with aqueous Na2S2O4 1 M solution (10 mL) followed by saturated NaCl solution (10 mL). The organic layer was dried (MgSO 4 ), filtered and concentrated to give a colourless oil (an α/β anomeric ratio of 2. 
